Cell-free translation of frog virus 3 messenger RNAs. Initiation factors from infected cells discriminate between early and late viral mRNAs.
Cell-free protein-synthesizing extracts prepared from rabbit reticulocytes, wheat germ, or cultured baby hamster kidney cells efficiently translated frog virus 3 early mRNAs; in contrast, late mRNAs were translated poorly under similar conditions. However, the translational efficiency of the late viral mRNAs was markedly enhanced in cell-free extracts prepared from frog virus 3 (FV 3)-infected baby hamster kidney cells and in nuclease-treated rabbit reticulocyte extracts by the addition of a 0.5 M KCl wash from FV 3-infected cell ribosomes; the 0.5 M KCl wash (initiation factors) from uninfected cells had no such effect. Total cytoplasmic RNA from infected cells was fractionated according to size on sucrose gradients and fractions containing different concentrations, and relative proportions of early and late mRNAs were translated in either native or initiation factor-supplemented extracts. Under these conditions, the translation efficiency of early mRNAs was unchanged, while the translation of late mRNAs increased 2-7-fold. Thus, the in vitro discriminatory activity of the 0.5 M wash was not dependent on the complexity of the mRNAs present in the translation mixture. We show also that in native extracts, under conditions of blocked polypeptide chain elongation, early mRNAs are initiated preferentially. However, late as well as early mRNAs are initiated equally well in reticulocyte extracts under similar experimental conditions when supplemented with crude initiation factors from infected cells. These data support the conclusion that the translational enhancement of FV 3 mRNAs in vitro is mediated by a virus-specified or virus-modified initiation factor(s) and likely represents a regulatory mechanism of protein synthesis operative in vivo (Willis, D. B., Goorha, R., Miles, M., and Granoff, A. (1977) J. Virol. 24, 326-342).